Background: Acute respiratory infections (ARI) are one of the major problems of childhood in developing countries. The objective of the study was to obtain the incidence of ARI and its risk factors in Antalya, Turkey. Methods: We carried out a prospective cohort study on 204 infants who were born between 1 November and 31 December 1997, in the area of two primary health-care units in the Antalya city center. The research group was followed periodically every 2 months by home visits and the infants were investigated to determine their symptoms of ARI. The weight and length of children were measured in every home visit. Additional questions about socioeconomic status, some environmental characteristics, and nutrition practice were asked. Data were entered into the computer and the Z-scores were calculated by the Epi Info 5 package program. The incidence rates, relative risks and confidence intervals were calculated by Microsoft Excel version 5.0 program. Results: The incidence of ARI was 6.53 episodes per child per year among the children in the research group. The factors that influenced the incidence of ARI were lack of mother's and father's education, heating by wood stove, being a low-birthweight infant, not being completely breast-fed in the first 4 months of life and being stunted. There were no associations between the number of persons per room or smoking status of family members with ARI incidence. Conclusion: Our results demonstrated that ARI were also associated with some socioeconomic, environmental and nutritional status characteristics such as paternal education, house ownership, breast-feeding, stunting, prematurity and burning of biomass fuels in Turkey.
Acute respiratory infections (ARI) are a leading cause of morbidity and mortality especially in developing countries. The World Health Organization's (WHO) estimates (for 1995) indicate that out of nearly 10.4 million children under 5-years-old who die each year in developing countries, approximately 2.1 million die from ARI. 1 The infection has been an important cause of mortality and morbidity not only in childhood, but also in infancy, in Turkey. 2 The mean number of ARI episodes range between 5.7 and 8.0 in childhood. [3] [4] [5] [6] [7] In epidemiological studies, it was shown that some risk factors for ARI morbidity were lowbirthweight (LBW), low socioeconomic status (parental education, social class, etc.), poor environmental conditions (crowding, smoking, indoor biomass pollution, etc.) and lack of breast-feeding. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] In Turkey, there are few population-based studies about ARI morbidity and most of them are cross-sectional. Crosssectional studies have an advantage of identifying risk factors for prevalent cases, but data obtained from longitudinal studies better reflect the risk of acquiring ARI. To our knowledge, there is no longitudinal study about ARI in children less than 5-years-old, or specific to infancy, in Turkey. In this respect, there has been a need for populationbased studies investigating the incidence and risk factors of ARI in infancy.
The present longitudinal study investigated incidence and risk factors of ARI in infancy in the metropolitan area of Antalya in southern Turkey. It was aimed to investigate the risks related to demographic, socioeconomic, environmental and nutritional factors.
Methods
The study was conducted in two Primary Health-Care Unit areas in Antalya, southern Turkey. All infants born between 1 November and 31 December 1997 were included in the study. The infants were dropped from the study when they reached 12 months, or they moved out of the area. A total of 216 infants were included in the study; however, analysis was performed on 204 infants because they were followed at least for 4 months to determine whether breast-feeding duration was adequate. Two infants died during the study period (one of them due to trauma and the other to pneumonia).
The study was a prospective cohort study and was conducted between 1 November 1997 and 1 January 1999. The infants were followed periodically by the researcher every 2 months until they were 1-year-old. Information about ARI and feeding patterns during the last 2 weeks was gathered.
At each visit, anthropometric measurement was carried out. While nude or dressed in underwear, each infant was weighed with a portable MP 25 type spring scale (CMS Weighing Equipment, London, UK) to the nearest 100 g and the infant's recumbent length was measured to the nearest 0.1 cm. Anthropometric measurements were obtained by the same observer and the spring tool was standardized every day. Information on birthweight was collected from the hospitals in which the children were born. For the infants delivered at home by a midwife, information was collected from the midwife's records (if measured).
The researcher asked the mother or guardian whether the infant had had 'an illness accompanied by cough' in the past 2 weeks. Acute respiratory infection was described as an illness with cough, fever, and nasal discharge. An acute lower respiratory infection (ALRI) was described as tachypnea in addition to ARI symptoms. The incidence rate, called person-year, was calculated as new episodes during follow-up.
[incidence rate = (number of new episodes × 12)/number of observed months].
On each follow-up visit, which was performed every 2 months, recall information was gathered for the last 2 weeks. Thus, each visit was reflected as 0.5 month (2 weeks) to the total number of observed months (denominator).
The charateristics of LBW was described as a birthweight below 2500 g.
The definition of malnutrition was based on the Z-score of anthropometric measurement using National Center for Health Statistics (NCHS) criteria. Underweight, stunted and wasted was defined as being at least −2 Z-scores below the weightfor-age, height-for-age and weight-for-height, respectively.
Some environmental characteristics such as type of housing and heating, smoking and crowding were obtained through observation of household characteristics in every visit. Information about mother's and father's education level, house ownership, employment status of family leader, and monthly family income was gathered on the first visit.
The anthropometric measurements were entered on Epi Info Version 5 (Center for Disease Control and Prevention, Atlanta, USA) to calculate the Z-score. The associations between independent variables and ARI morbidity were assessed by using relative risks and confidence intervals, by using Microsoft Excel 5.0 (Microsoft Corporation, Seattle, USA). Pearson correlation, one way analysis of variance and Mann-Whitney U-test were used to examine the associations between some independent variables each other. In all the analyses, the confidence level was 95%.
Results
There were 204 infants who had complete data for at least 4 months. Of the 204, 119 (58.3%) were followed until they were 1-year-old. Among all infants, 38 infants migrated out of the area and 47 infants were not at home during home visits. The characteristics of migrated infants were similar to the others, except for having more educated mothers and higher family income (data not shown).
The relationships between independent variables were analyzed. The weak correlation was found between mother's education, father's education and monthly income (r = 0.38 and r = 0.31, respectively), although there was a strong correlation between mother's and father's education (r = 0.57). Monthly income, mother's and father's education were found to be significantly lower in slums than other residences (P < 0.05). There were not any association between income, paternal education and nutritional status ( Table 1) .
The ARI incidence was found to be 6.53 episodes per child per year and ALRI incidence was 1.80 episodes per child per year. Table 2 shows the association between ARI and some selected demographic variables. The incidence of ARI was higher in infants whose mothers had school education for 0-5 years (relative risk (RR) = 1.35). The ARI was higher in infants who were born prematurely (RR = 1.52) or LBW (RR = 1.50) or as the first child of the family (RR = 1.22) . No association between ARI and sex was found.
Infants who were breast-fed during the first 4 months of life had 1.37-, 1.41-and 1.35-fold fewer ARI episodes than the ones who were fed with formula or cow's milk in addition to breast milk, liquid or solid foods in addition to breast milk, and no breast milk, respectively ( Table 3) . The results also showed that the ARI risk was 1.28-fold significantly higher in infants who weaned before the sixth month. There was no statistical association between ARI and late weaning time (later than sixth month).
The ARI episodes were 1.39-fold higher in stunted infants (Table 4) . Acute respiratory infection did not associate with wasting or being underweight. Table 5 shows all investigated variables related to environment. Type of heating was significantly associated with ARI, with a 1.77-fold increase. The risk of ARI was higher in infants who lived in slum or a detached house, but the association was not significant. Acute respiratory infection was not associated with crowding or indoor smoke exposure.
Infants who had illiterate or primary school graduate fathers had a 1.25-fold increased risk ( Table 6 ). The house ownership also was associated with ARI; infants living as tenant and dwelling without payment suffered higher ARI, 1.53-and 1.60-fold, respectively. Otherwise, no association was found with income and father's employment status.
Discussion
The study was carried out to determine the incidence and risk factors of ARI by means of a longitudinal study. Cohort type studies have the advantage of being the best to determine the association with causality, but some cases may need to be excluded from the study because of migration, death or loss to follow-up. 18, 19 In the study, to avoid the bias related to this factor, incidence rates were calculated as event-in-personyear. 19 As mothers' education and monthly income were higher in the infants who moved out during the course of the study, the true rate of ARI may be lower than we found. Due to the limitations in our resources, home visits were carried out every 2 months. Although the visits were performed every 2 months, the information used for ARI morbidity was about the last 2 weeks to eliminate the recall bias. 20, 21 This means the incidence rates might have been folded four times, but this is a random error.
The presence of cough was sought to define ARI. The maternal report of a cough is both highly sensitive and specific for evaluating the ARI diagnosis. 20 World Health Organization also suggests to field workers that the presence of a cough can be considered to diagnose an ARI episode. 22 This study is an addition to the very few longitudinal studies of ARI morbidity conducted in Turkey. As there is no incidence study about infancy in Turkey, we were unable to compare our results with the others in the same community. In the developing countries, incidence of ARI ranges between 5.7 and 8.0 episodes per child per year. Our result (6.53 episodes per infant year) is consistent with the results of other studies.
The importance of mother's education on child health has been well documented several times. 2, 23, 24 As expected, ARI was also associated with maternal education. 8, 11, 13 This study showed infants whose mothers received education for less than 5 years suffered more ARI episodes than those who had more than 5 years of schooling (RR = 1.38).
Some studies about pneumonia reported the risk of pneumonia and total ARI were both greater for boys than girls. 5, 7, 8, 13 Sex was not associated with the risk of ARI according to our results.
In our study, LBW or premature infants experienced 1.5-fold higher ARI during the first year of life as parallel to many other studies. [9] [10] [11] 13 Contrary to expectation, the infants who were born as the first child of their family suffered more ARI episodes. 13 This unexpected result can be because of the lack of infant care practices and experiences.
The protective effect of breast-feeding against ARI is consistent with some studies, although there are many others which did not find any significant association between ARI and breast-feeding. 13, 14, 25, 26 Lower ARI morbidity in infants who were exclusively breast-fed is an important finding (Table 2) . Breast milk has unique anti-infective properties, providing passive protection against pathogens, stimulants of infant's immune system and the bifidus factor which inhibits colonization by Gram-negative species. 27 In addition, it is estimated early weaning within the first 4 months damages the positive effect of breast milk.
Acute respiratory infection is reported to be the most significantly associated factor with malnutrition during childhood. 5, 8, 11, 13, 28 In our study, the incidence of ARI was only higher in stunted infants. A previous study in Kocaeli, Turkey, found an association between ARI and either stunting or wasting. 25 Stunting is related to the long time exposure to poor environmental conditions and low socioeconomic status in childhood. [29] [30] [31] [32] The frequent and longer episodes of ARI may cause the retardation of growth. It was reported that the malnourished children could have pneumonia without cough and rapid breath, so the cough symptom is not reliable in malnourished children. If we could investigate the clinical and radiological diagnosis of ARI, other associations between nutritional disorders and ARI could be found. Although there was no association between nutritional status (wasting, stunted and being underweight) and feeding practices, in another report of this data set, that used weight-for-age scores as continue variable and analyzed repeated measures analyses of variance, reported the some characteristics such as mother education, crowding and income had effected the Z-scores of weight-for-age. 33 So, lower socioeconomic status and poor environmental conditions may underlie both ARI and malnutrition.
Some environmental characteristics, such as indoor smoke, biomass fuel and crowding in a home are known to have an important effect on ARI morbidity. 5, 8, 13, 17 In our results, crowding is not associated with ARI incidence, although crowding promotes the transmission of pathogens through respiratory droplets. 3, 5, 8, 11, 13 The most associated variable among investigated environmental characteristics is biomass fuels, increasing a risk of 1.80-fold. Biomass pollution is the main cause of indoor air pollution especially at homes with inadequate ventilation. Pollution from burning of biomass fuels or passive smoking alters the integrity of the epithelial lining of respiratory tract, disrupts mucociliary function, may make pulmonary tissue more susceptible to damage by the inflammatory response and may compromise the pulmonary recovery process. It is also important to consider secondary effects of smoke pollution, such as the increased risk of intrauterine growth retardation and the delivery of a LBW infant, which are incurred by exposure during pregnancy. Absence of passive smoking also contrasts with results of most studies on the subject. 5, 11, 17, 34 This unexpected finding raises the hypothesis that parental smoking may be associated more strongly with other forms of ARI such as bronchiolitis or bronchitis. The type of housing is another important variable for indicating both the socioeconomic status and environmental conditions. According to our results there is no association between ARI and type of housing. The analysis of housing type and some socioeconomic variables demonstrated that monthly income, mother's and father education were lower in slums than others. Although this association was expected, it probably was not the found cause of a small study group.
The association between ARI and father's schooling which is a component of socioeconomic status is an expected finding. 8, 16, 35 Socioeconomic status is closely related with infant's health, by being a variable that determine both environmental conditions and nutritional properties (SYakici, unpubl. data, 1997). 8, 34 Among the socioeconomic characteristics, father's schooling and house ownership were associated with a higher incidence of ARI 1.25-and 1.60-fold, respectively. Although the father's education has an important effect on the family income, we could not find an association between the income and the incidence of ARI. The weak correlation wih the father's education and income may result in ARI that was not associated with family income.
Finally, the study confirmed that some socioeconomic, environmental and nutritional status characteristics are associated with ARI. The present study showed that incidence of ARI was associated with paternal education, house ownership LBW, prematurity, lack of breast-feeding, stunting and burning of biomass fuels. In addition to continued efforts toward appropriate case management, actions directed against these risk factors may help prevent the major cause of morbidity of infancy. In addition to general improvement in socioeconomic conditions, feasible interventions may include: improved family planning services and education (that will increase birth spacing and better care of the children, prevention of LBW and premature birth, promotion of breastfeeding (completely breast milk for at least 4 months); appropriate weaning time and protecting the infant from exposure to both cigarette and biomass smoke.
